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t 

ij^-r § w t jjs-ct So 
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3 0 

♦ 

& £<ffc & tf> S v £ 5 * y/<*fC©&£¥I!i&SJ.J£.1-a - ktf-vgZo 
rwi^jitytf yT'oty _hlB l # @ © y # ^ K 

* b(w, ±kH© S P R «| £ «fc o T *l # ^ fl& <0 «5 S£ i: ©W*ttftffi 

i 

^•y^^asrPuei-5 i t.^-ct 5. ±15^*^-^ ^hs'^J 
. ai s v - if tt-ii / « fx i* n ant # ^ *f w- (mald i -tof/ms) 

15 fttfiv^ 

S PRO* 5 ft#*Mffi5:fl2/B©iBI£&?T5 X@i. ± IB £ * IB *l £ ft 
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<H1M> 

5 &T> ^^1^© y ^fy K1Sn*^© / n^^ov ,i TJ; "9 P #B f£ tft "f~ <5 <, 
$fc, *^fe^JT*f*. £BtL7c y # ^ Kfc^fcSrJSV^T S P RlU££Sf 

CUM 1 : ll^yKt^ (flS-£4fe 1 ~ 4 ) 

* 

£ # ft -t* # IS £ -ft 5 4*1© V $y K!K'fr#&*&J*Lfc B 

(1) l#B©!)#yKI^ft (fls-S-fci). ©3*$ 

±!E If iC.U^y FI^#C-otfe5, ±IB — JRS; (12) ICT 
^^ti5«3t^*5V>T> n'^l-efct), X (2) tCTlt^ft 

15 5 R'#*# (H) f!ib!l, Rfc±|B* (18) -?«£ft 

5 ^ /V b * # zg A & m 1 , m 2 , m 3 ^ 2 T'fc5m3t^^Ti-6 y 

.lib y # y Ktt^# at^m i ) -©^ritowawfc -ut, £1\ ^# 

T1B:& (2 1) 5t> 6 5<C- 7 0t©5?^ 

p<^y Ub£^»5) 3¥t©t-/f-^7^ y V-h ({fc£#J 

6) fr/vttinStf* 9 l %oJR*fcrft;'fr*j 7 Sr#fc. &v>x*, 

25 7K^#H^T (6 k g/cm 2 ) ,'5 0lC©x^;-;Vcfi|:T, 
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.32 

>5 ,^ (Raney Hi) Zft^X, _LfB<b£ tt 7 O = h * S JItd U 
9 8 % 0 JR T 8 £.# 7c o 

/ f p HO A t) , 1. iat©**tt*^^^ 

K&'tttt (5* + . ed c • hc l ) ro#STCt, _bfB4b£^ 8 m 1 . 



fb£-^ 9 ) «r#fc 



S^OfBu 



MeN0 2 + CH 2 =CHC0 2 -*-Bu D j me tooxye<hane V, 5°"°. 0:09 

5- 6 65-70^ 

V " Z-Glydne(l.leq) J 0 

J o EDO "HOI (1.1 eq) ys. / I 



8 



9 



■ • • 



(21) 



■± D AfcftfcRSIf fttf, ±IBflS^*b8tt, (G. R. Newkomeb 

OPPI BRIEFS, 28%, p. 495, 1996) CD # £ {C t£ o T , *T> = ^ p ^ 
^(12.'2g, 2 0 0 mm o 1) Sri, 2-^b^^^50 
mLK^IilLt, 6 5 - 7 0"CK:iPJRt, 4 0 > ^ 

W^i^-^/ 1 -^* (2mL) SrJP^Ts - ^^^ 

.t-Zf/l'TH^- h (90. 8mL, 620mmol) Sr * o 
< 0«fTUfcft, iM?&£&7 0 - 7 5«Cfcfct>ft;&3^ 4 0 
^^A- hV* ^V7^=9^-^ * ^ -/V***' 1 mLfo 4011 
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J ~SV\Z®M LTS*fr*«rtTV> % ft-fr* 7 (8 1. 8g, 9 1. 

10 |i^T N fc-£#J 7 <®&£i ( 1 0 g , 2 2. 4 m m o 1 ) t T - 1 7* 

- - 5, ^-^ ( 6 . Og) £ &$StK^ * / — /V 5 0 m L fcjn*., 6kg/ 

TT - 1 7*-~ v lr/i'&M£-tZ Z.bK £ o X b ft tc 4b & % 7 kjc& 

y ^ 7 -;V = 2 0/1) "CSflSl tf^tt 8 (UX* 9 . 2 g % J&3£ 9 8 

<fc 0' A#BJ fcl tt , Z-^y^^ (1. 26g, 6. 62mol) t, 
HOAt (0'. 90g, 6.' 6.2 mm o 1 ) £ N E D C • H C 1 . ( 1 . 
20 2 7 g , 6 . 6 2 mm o 1 ) t Sr&tTKv 5 ^ pn^^i/ (28mL) 

Ltc z - ^ y o 'Cwia^^frTs testis (2. 50 g 

, 6.0 2. mm o 1 ) &&>jci^ nny^>- ( 2 m L) tl^L 7c -fb "n 

k 8 ®m&M%.x, 7^=fy#H^T, m-c 3 6 mmw^w it, z - 

25 i&ifcfc:, ^^pp^yM0?4^=y»*Sfti:ii!Btt^^BB^ 
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S> *L $fc US & ?g £ *y V-HfAst p v h^77^ - (Witt : * P p tfWVi* 
5 ) tHib, fti-fr* 9 (flXfi: 3 . 0 9 g > JR* 8 5 %) t V 

#b*ufc±fEft£-#J 9 ©E S I -MS (positive) ®J£ (.flSfrRtWil 
W*^*f«-»l*) &lrofc^5, m/z -6 2 9. 4 

[ (M+Na).*] fc o 0 £fc> ('H-NMR, 4 0 0MHz, 

10 CDC 1 3 ) £ ft _o fc £ i 5 > 5 7. 37-7.26 (5H, m, Ph), 6.43 (1 
H, bs, CONHC), 5.38 (1H, bs, Gly-NH) , 5.13 (2H, s, CH 2 Ph) , 3.78 
(2H, d, J = 7.7 Hz, Gly-CH,), 2.20 (6H, t, J = 7. 7 Hz, CO^CH,) , 
• 1.96 (6H, t, J = 7.7 Hz, CCH.CHj) , 1.44 (27H, s, CHjT'foofc ^ 

15 ^^f 1^6 O 6. 3 5"Cfe5. 

TIB^ (22) Ct^tJ;?^ CH 2 Cl 2 /H 2 O=10/ 
1 © a £ * it fie T , (&T> TFAfcBttS) *r 

J^t\ ±e-fb^*9 0t-^h*V*/l/# = /Hi (-COOC (CH 
3 ) S S;S'(22) <f», tBu) ^MILT, Hfc# 9 5 % T 

20 ft 1 0 fcftfc. 

Jt © x 4 . 5 ^ it © +*■ y ^ 7 /V t P .7 i ^/Vv^ 7 i = ^ 7 x - 

> (5*;*, fdpp) , 1 l^ic^y7"D tf;v^^/vT 5: y (sSf 

DIPEA) , N, N-i/^/^/^TU' (DMF) ©#&Tf- 
' _h IB to 4fc 1 OiBo cltioTT; 7 £#ftf| £ frfcm- 7 a 

25 ~v^vt at^m lis i o as) tzm^tsts 9 
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3 5 



9%|utN-B o c T 5 >mmft Ut£fa 1 2 ) £#7c„ «V.*T, * * 
/-/M5fc*\ Me OH) . 4" „ Pd/C ( # 7 ? -M # 

*ETK:Tie*li**a5c«rfirVN, fc^fc 1 2 L fc ±13 Z - ^ y v-^ 

» 

%teTfc£* 1 3 *r#fc. 



OtBu 



:-hn /AN | i - 




OfBu 



OtBu 



10 



9 



TFA 



CH 2 Cl2/H z O=10/1 




NHBoc 



11(10eq) 



FDPP(4.5eq), DIPEA(11 eq) 



DMF 



15 



20 



O 




NHBoc 



NHBoo 



Pd/C ' Hz » H^^HN 
MeOH 0 



NHBoc 



12 




NHBoc 



NHBoc 



NHBoc 



13 



(22) 



7c 



1" -fb-a-^ 1 0 £#a fcfcfc, fc^ife 9 (2. 98g, 4. 9 



Oramol) u v / ?y ( 1 5 m L) £ & J&» U -1 OtT'TF 
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A (15mL) i7jc (1. 5mL) tZMx.tc'&, M"C1. 5 B#|H 
^SriD*., ^ t,tpH^2Hi)5c5f ■CilSfe^Jllit, 6 & @ # £ W tH 

■#bftfc±1B'fb'&4feJ 1 0 CDE S I -MS (negative) SB £ & *T o 
£ 3 m/ z 4 3 7 . 1 [ (M-H) "] X fc o fc . ('H- 
NMR,. 4 0 0MHz, d ,- D M S O ) $J £ & f? o fc t £ h > 5 7.34- 
7.30 (6H, m, Ph, CONHC) , 7.15 (1H, s, Gly-NH), 5.01 (2H, s, CH^P 
h), 3.55 (2H, d, J = 5.9 Hz, Gly-CH,) , 3.33 (3H, brs, C0 2 H) , 2.1 
1 (6H, m, CCHaCH,), 1.81 (6H, m, CCH.CH,) X fe o tc . £ft.fefc±0v 

ttt4 3 8. 1 6 tfc5, 

f=fc, fc<£*Jl 1 fc, m-7x = W/^7^ (0. 5 0 

g, 4. 6 2mmo 1 ) l-fr (3 5mL) m«f b , 0 *C X ( 

Boc) 2 0 (1. 06mL, 4. 62mmol) *^/V7 ^ V 

(0. 6 5mL, 4 . 65mmol) £: £AP;tfcm, MUX 2 4 

j$tt, ^««^trofc 0 ®®mmm\z£<?x'&btiitmm®m&*s 

(&£ : ^pp*;vA/rtby=i 0/ 

1 ) T'ffiMU ftS-frW 1 1 (IR*6.6 5 m g , 6 8 %) 

* 

±mik&% 1 lO'ES I -MS (positive) ffl Jfe Sr o 7c i r. 5 N m 
/ z 2 3 1 . 2 [(M+Na) + ]^fco7c 0 *fcx 'H-NMR (4 0 0 MH z 
, CDC 1 .) mfeZftifrkZZ; §7.02 (1H. t, J = 8.0 Hz, arom 
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atic), 6.95 (1H, bs, aromatic), 6.54 (1H, dd, J = 2. 0 Hz, J = 8. 
0 Hz, aromatic), 6.41 (1H, bs, CONH) , 6.35 (1H, dd, J = 2. 2 Hz, 

> 

J =.7.9 Hz, aromatic), '3.66 (2H, bs,' NHj , 1.50 (9H, s, t-butyl) 

5 /jJfc, Ib^ftl l©^^Si« 2 0 8'. 12tfe5. 

3= fc, it&m 1 2 £#3 7c:&R:, ±|B^^t) 10 (lOOmg, 22 
8 m m o 1 ) , -biB-fb^ 11 (475mg, 2. 28mmol) , F 
DPP (394mg, 1. 0 3 mm o 1 ) , RTfi?^ V 7° n \f;V^^;y 
7 >; y .( 4 4 7 ,i L , 2. 5 7mmol) ^^7X^^^^^/^^T^K 

io (2mD «2>>u r/v^y#i^Tt, m-c 2 9 #ra«#ufc& 

IS ?n $ m zk ^ "7" h y VJ»&m®> RXf&fa-k&fcX- 1 

r-fe h y= 3 / 1 ) tilt, <b^#I 12 (lRf-2 2 8 mg, M 9 9 
%) % &&®Vft LT#7t 0 

±Eft^*l 2«)ES I-MS (positive) $j £ £ fr o fc £ CI 3 m / 
z 1 0 0 9. '5 [(M+H) + ]T*foo fc 0 * fc* 'H-NMR (4 0 OMH z 
20 , CDC 1 3 ) MfeZffitct i 3, 5 8.75 (3H, s, NHC0 2 tBu) , 7.67 
(3H,. s, CONHPh), 7.30-6.95 (15H, m, aromatic, CH 2 C0NH) , 6.52 (1H 
, bs, Gly-NH), 5.04 (2H, s, CH^Ph) , 3.71 (2H, d, J = 5. 0 Hz, Gl 
y-CH,), 2.23 (6H, m, CH,CH 2 C0) , 1.97 (6H, m, CH^CO) , 1.47 (27H 
, s, t-butyl) Tfc o tZo ' - ft £ £ 9 , 1 2 (Dm^^nUlT^ 

25 i'iis-etfc. -fb^ttizc^ffitti oo 8. sotfes, 
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<b-^4fe 1-3 We* A#ttl!:tt*©± 5 mLT#7t„ ft 

^| 1 2 (200mg, 198/xmol) £ ^ * / — > ( 3 m L) In |g 
jjft, l 0 % P d / C (62. 3 m g ) &JQ 7KHf #H^T^ ^fiT? 
1 5 «PlRJJ»#Ufc'ft, ±RP d"/C Sr«*UTs ^l£2£*f £ fi 1 o fc 0 « 

: # p P * / -;V= 8 / 1 ) T?tt§4LT, ft#* 1 3 ( 

iRil 3 6mg, Ifc* 7 8 %) Sr'^feHfrfc LTfcfc. 

± 13ft £-$5 1 30ES I-MS (positive) $!]£&^Tofc£;L5^ m 
/ z 8 7. 5 . 5 [(M+H) + ]-efcofc 0 'H-NMR (4 0 OMH z 

10 , CDC 1 3 ) mfeZft-otct 8 9.00 (3H, s, NHC0 2 tBu) , 7.57 

(2H, s, NHj), 7.35 (1H, bs, Gly-NH) , 7.14-7.00 (15H. m, aromatic 
, CH 2 C0NH), 3.21 (2H, s, Gly-CH,), 2.26 (6H, m, CHjCHjCO) , 2.04 ( 
6H, m, CH^CO), 1.45 (27H, s, t-butyl) X* fe o fc„ £iL b £ •? > 

15 Sfi 8 7 4 . 4 6 t?fc 5o 

SfcKl, TfBsS (23) ICT^-TJ: I- OSiroEDC-HC 

i N i. oSi©i-t Kp^v^y/fPT y-yv (s: (23) 

HOB t ) , CH 2 C 1 g f," ±fBft£^ 1 3 1. 0111*0^^ 
(ft£*'l 4) tiffi^S*, lfe*7 5%lCtft^ h^ff^ft (ft 

20 -a-^ 1 5 ) £#fc 0 

±|S(C-r#btbfcft^tl 1 5 CH 2 C1 2 ^ tf-fri/V 
$ n y K (sSf, TMSCl) > 7^7 -/V (P h OH) 

tt*#Tu:t, ±ibb o ci^wiu %mmr $ ; m.z^-tz&nk 

25 «Z$3 2%) „ 
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+ t£b*>s fc&to 1 5 Sr#57tfc{C, fc&m'l 4 ( 2 3 . 6m g, 1 
14mol) tHOBt (15. 4m g , 114mmol) £ 7.K v 5 ^ 

* 

nn^*^ (2. 3mL).|CggU, OtWfiSi#T, it&Sfol 3 ( 
2. 50mg, 6. 0 2mmo 1) *iDtt, 7/W3'y#i^T"C, I 
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b t n p *^A-etttts u til &ts?P^i*it h y p * jg is -e sfc 

#U ftjftjSBli L T & zk 5fe fife 4* h V t> A ftfc ^Of, 

4 - (gft : ^nt27jN;VA//^y-;V=40/l) T? fif 84 L T % -ffc£- 
5 |15 (IR* 9 1 . Omg, lR* 7 5 %) £6£@#:£:LT#fc 0 

±IBte£«J 1 5 © E S I -MS (positive) JBlJtSrfTo C 5 % m 
/ z 1 0 8 5 . 5 [(M+H) + ]T-fcofc 0 £ , 'H-NMR (4 0 0MH 
z, CDjCl) «l£&fTofc £ 5, 5 9.01 (3H, bs, NHC0 2 tBu) , 7. 
67 (3H, . s, CONHPh), 7.31 (1H, bs, C0NHCH 2 ) , 7.27-7.00 (12H, m, a 
10 romatic), 3.71 (2H, bs, Gly-CHj), 3.64-3.39 (1H, n, SSCH), 3.12- 
2.99 (2H, id, CHjSS), 2.33 (1H, m, CH,CH 2 SS) , 2.32 (6H, m, CCH^CHz 
CO), 2.20 (2H, m, CHjCONHCH,) , 2.04 (6H, m, CCH^CHjCO) , 1.82-1.73 
(1H, m, CHjCHjSS), 1.62-1.47 (4H, m, CH, (CH Z ) 2 C0NH, (CH 2 ) 2 CHaCH 2 C0 
NH), 1.47 (27H, s, t-butyl), 1.39-1.25 (2H, m, CH 2 qL (CH 2 ) 2 C0NH) 

*^3, ft^ftl 5C^^ftlil O 6 2. 4 9tfc5. 

Sfc, fb-£4&A«r#5fc*te, bMf/Vv'D/v^p!] K ( O . 25 

m L, 2. 64mmol) ^^^oo^^y (0. 49mL) &C?£fi?L 
„ 7j/-/1/' ( 5 4 9 mg, 5. 83mmol) Stv^pp^?^ (1 
20 . 4 6 mL) KlftftP Ufc 7 a y — SrJP Jt T J»# Sfcfcs 
fb#* 15 (34. 7 m g , 32. 6 m m o 1 ) ?:iPi, Mtft 

ti. 5nr^^tt, 4b^*i 5Rj6»**#fc. m^x, mt&m 
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4 1 



. 9m g, sums 2%) Lt#fCo 

±mik&%dA(DE S I -MS (positive) $J £ £ ft o fc t ^ 5 , m/ 

z 7 6' 3 . 6 [(M+H) + ]-Cfco tc 0 £ fc , 'H-NMR (4 0 0MHz, 

CDC 1 3 ) Mfefrft^ti t 5 9.57 (3H, ra, CONHPh) , 7.97 (1H 

, m, C0NHCH 2 ), 6. 87 (6H, ra, aromatic), 6.67 (3H, d, J = 7. 7 Hz, a 
romatic), 6.21 (3H, d, J = 7. 7 Hz, aromatic), 4.98 (6H, bs, NH^) 
, 3.67 (2H, d, J = 5.1 Hz, Gly-CHj, 3.56 (1H, m, SSCH), 3.16-3. 
04 (2H, m, CH^SS) , 2.36 (1H, m, CH^CH^S), 2.25 (6H, m, CC^CI^CO 
), 2.19-2.07 (2H, m, CH^'CONHCH.,) , 1.93 (6H, m, CCH^CHjiCO) , 1.8 
3 (1H, m, CH^C^SS), 1.50 (4H, m, CH^ (CH 2 ) 3 G0NH, (CH 2 ) 2 CH2CH 2 C0NH) , 

1.33 (2H, m, CH 2 CH, (CH 2 ) 2 C0NH) V h o fc „ £ tl £ V , ib&%0A(D 
M&Zmm-fZ Z t ^"Ct feo 'fe^^ fbi#)A©^ffitt7 6 2. 3 

(12) iCT^^tuSfllJgfcfeV^T, n 1 T*h V % XAS-jKS; ( 2 
) fct^^tls m 1 , m 2 , m 3 ti$ 2 T* 5 ^1" 5 V U s s Klg^ft 

■ 

(fb£»l) £T!B5£ (2 4) ©^JHtT^dtU/t:. 
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MALDI-TOF/MS ' Exact Mass: 1 740.70 

m/z; 1764.41 [M+Na] + 

• * 

as (24) ic^-ri 5 #b.tb>cy V^-ft^flbA ±es; (i 

8) idT*StL«*P =** i&£ T* fc 5 Ifi IK O /V h-*7.k?n^ (4. 5^* 
) t*. H 2 0/^^f/V7t h7>; K (5^ DMA c) /»« (A 
cOH) =1/1/0. 1 <D%&mm\^®m^s pH4~4. 5, 3 7 

(Z)9 5%NaBH 3 CN^*PX.T. p H 3 ~4. 5, 3 7tCt, 5155 
7 5 / -fb K =fT o o -tOfc* # btb7c{b£-^£Sephadex G-50 (T 

-f-tiJifit, $ flfc £ *& 3 * fr o t\ 

1 <DWl felt. MALD I - TO F/MSJ5 J:tf NMRfc ±oTfro 

■ 

MALDI-TOF/MSO^ft, m/z ; 1764. 41 [ (M+Na) + ] T* fo 
-3 fdo '* fc , H-NMR*'<* h ;V ' ( 6 0 0MHz, D 2 O) SO £ Srff o fc 
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8 7,01 (3H, dd, J = 8. 2, 8.2 Hz, aromatic), 6.70 (3H, s, a 
romatic), 6.58 (3H, d, J = 8. 2 Hz, aromatic), 6.44 (3H, d, J = 8 
.2 Hz, aromatic), 4.90 (3H, d, J = 3.4 Hz, H-l* X3), 3.79-3.73 
(6H, m, H-2X3, H-5X3), 3.71-3.66 (6H, ra, H-3X3, H-5' X3), 
5 3.64 (3H, dd, J = 2. 1, 12.4 Hz, H-6a' X3), 3.59 (3H, dd, J = 4. 
8, 12.4 Hz, H-6b' X3), 3.59-3.52 (3H, m, H-6aX3), 3.54-3.51 
(6H, m, H-4X3, H-3' X 3) , 3.43 (3H, dd, J = 6.9, 12.4 Hz, H-6b 
X3), 3.39-3.34 (1H, m, CH 2 CH (CH 2 -) (S-) ) , 3.37 (3H, dd, J = 3. 4 
, 9.6 Hz, H-2' X3), 3.25 (3H, dd, J = 9. 6, 9.6 Hz, H-4' X 3) , 3 
10 .11 (3H, dd, J = 4.8, 13.7 Hz, H-laX3), 3.01 (3H, dd, J = 7.7, 

* 

13. 7 Hz, H-lbX3), 2.98-2.86 (2H, m, -SCH,-) , 2.27-2.23 (6H, m 
, -CILCH2C0-X3), 2.19-2.14 (1H, m, -SCH^ (1H) -) , 2. 10 .(2H, t, 
J = 7.6 Hz, -NHCOCHjCH^-) , 1.98- 1.94 (6H, m, -CH^CO- x 3) , 1. 
72- 1.65 (1H, m, -SCH..CH, (1H) -) , 1.43- 1.36 (2H, m, -COC^CHjCHjjC 
15 H 2 -), 1.39- 1.29 (2H, m, -COCHjCHj-CHjCj^-) , 1.19-1.13 (2H, m, -C 
0CH ; CH ? CH,CH,-)-?foofc 0 Z.*lb<Dfa$kfrb\k'km 1 0 fl* 3i t: ?fc » 5 

z. h jj$-e# fc. ft*5^ :oM*io^ffifii 7 4 0. 7 0T*&5 

o 

(2) 2#g <D V #V H*£fc UbGQ0.2) O^fifc 
20 ±IB2#S^>y #V ±C-«!S: (12) KX . 

3fc £ ft 5 * it *$ V ^ n'^lt'fcD, X&-1BL&. (2) KXmZfo 
.5 « it & fll *. , R'tf&m (H) X*hV, Rfc±|BA (19) T'H£ft 

25 IB'y^VK*^ (fb#fe2) 0 £ fifcfc *i V > T tt: , *f\ U^*- 
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* 

4 4 

I ♦ 

4 

* 

gH^r, #btufc y a&;b^t, ±ib-j$5£ (12) m 

ft 5 M £ it , R'^Tk^ (h) -efct), rk±125£ (1 9) xmts 

^fyKM* (<ffc-£^2) &rTlB^ (2 5) <D ¥ J® £ T £ U «, 




MALDI-TOF/MS Exact Mass: 1740.70 

m/z; 176B.92[M+Na] + 

■ 

* 

(4. 5^*) £ H l O/^^fA'7t 5 K (^^ DMAc 
) /SBfe (AcOH) =1/1/0. pH4~ 

X., 103lO95WaBH 3 CN^|it 1 pH3~4. 5, 37 
•CfcT, 31tc7 $ J ikBLfo ft, *<0®\ # b ftfc-fb^tl &Sephad 
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4 

ex G-50 ^JE^T, <7VWtii^. 

#9 * K t° 7 y 3 m -fci: Ay -e jfe ^ y L-c-fb^tt 2 

£t#7c 0 ±B-fb«fr* 2 OWfttt, MALD I - TO F/MS Jb*±VNM 
5 Rlu ioTffofc, 

MALDI-TOF/MSOglfr, m / z 1766. 92 [ (M+Na) + ] T* fe o 
fdo Sf^H-NMR*^ b/V (6 0 OMH z % D 2 0) SJ^trffofctw 
5 6.99 (3H, dd, J = 7. 9, 8.2 Hz, aromatic), 6.70 (s, 3H, aro 
matic),- 6.61 (3H, d, J = 7. 9 Hz, aromatic), 6.43 (3H, d, J = 8. 2 
10 Hz, aromatic), 4.27 (3H, d, J = 7. 6 Hz, H-l' X3), 3.90- 3.85 ( 
3H, m, H-2X3), 3.74- 3.70 (3H, m, H-5' X3), 3.69-3.66 (3H, m, 

■ 

H-4X3), 3.68-3.62 (3H, m, H-6a* X3), 3.65- 3.62 (3H, m, H-3 
X 3), 3.57 (3H, br, H-4* X 3) , 3.53 (3H, dd, J = 5.8, 11. 7 Hz, 

* 

H-6b' X3), 3.47-3.43 (6H, m, H-6X3), 3.41 (3H, m, J = 3.1, 10 
15 .0 Hz, H-3' X3), 3.38 (3H, brt, J = 5. 8 Hz, H-5X3), 3.35 (3H, 

dd, J =7.6, 10.0 Hz, H-2' X 3), 3.36-3.29 (1H, m, CH 2 CH(CH 2 -) ( 

S-)), 3.12 (3H, brd, J = 10. 7 Hz, H-laX3), 2.91 (3H, dd, J = 7. 

6, 12.0 Hz, H-lbX3), 2.90-2.83 (2H, m, -SCHj-) , 2.23-2.16 (6H 

, m, -CHjCHjCO- X 3) , 2.18-2.10 (1H, m, -SCHjCH, (1H) -) , 2.06 (2H, 
20 t, J = 5.8 Hz, -NHC0CH,CH 2 -) , 1.95- 1.89 (6H, m, -CHjCH a C0- X 3) , 
1.68-1.59 (1H, m, -SCHjCjL (1H)-) , 1.41-1.30 (2H, m, -COCHjCHjC 

H 2 CH 2 -), 1.32- 1.22 (2H, m, -COCH^HjCHjCH,-) , 1.15-1.08 (2H, m, 
-C0CH 2 CH 8 CHjCH 8 -)-e&ofc. £ tl b b it&Hfo 2 ©#36 & flfcV 

t5r t fro ftte, - <D{k&M 2 ©#^ftStt: 1 7 4 0. 7 0 f 

25 
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(3) 3#|0 3^VKI^ 3) 

±IB 3 # g © V # y Kt*#o-otfc5 > ±IB — JRS; (l 2) fc-c 

g £ ft 5 & T , n 1 iS 1 Tf 3S) 9 , X36S-«S; (3) l£ T * £ ft 

Sfl*&ftfll*.s R'#** (H) X'hV, Rfc -hfB5£ ( 1 8 ) T**£ft 
5 m\ m 6 2 tf fe 6 »3£ ft #1" § U # f K 

±iay tfi' Kfc-frfr .(-fc-Hfes) ©<frfifc©i&a»fc ut, *1\ 

* • 

— -ffc^fe B © -S-ESc St f? o fc. o 

io Ti3:£ (26) i:t*tJ;5^ r 5 (b - l ) 

SfrBocStffitttUfcT? /5feA«-lfcll*# (B-2) i^f^f 
i)7*y (B-3) ftHOBt^EDC-HClft^Taf-g- 5 Kft (B 
-4) ft 7 9 %<DW?'&tc 0 DMF'f St't^Ji: LTFDPPft V» T „ ^ 
7 5 Kft: (B-4) i T 5 / gft Z Lfc ^ JJ ^ ( Z - G 1 y 

15 ) kZRJ&£&, (B-5) 7 5 'ZK&ifctt*** 
Tfifc J: &fifc*LT (B-6) i:Ufcft\ (B-7) 

(B-8) ft 9 7 % <£> I|X f # „ fit, TFAfcl £ o TBocgft 

*u %mMT 5; /I^ 2ifitt5 y yu-lkGrnB ft 9 5%©nx^ 
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COOH 



B-l 



(Boc)A Et 3 N 
Me OH 



H 

.N. 



B-3 



BocHN 




COOH 



H 3 N NH 2 
HOBt, EDC-HC1 

CH2CI2 



B-2 



BocHN 



BocHN 




NH 



B4 



Z-Gly 
PDPP.PIPBA 

DMF 
rl 



BocHN 



BocHN 




5% Pd/C 



M;OH,rt 



B-5 



BocHN- 



BocHN-H^VjpNH V 



B-6 



BocHN- 




NH 



BocHN 



' 0 H 



B-8 



H 2 N 



w 0 



B 




COOH 



EDC-HC1, HOBt 



DMF 
0 e C 





TFA 



CHjCfe, 0 °C 



(26) 



(B-l) (2. 00 g, 14. 6 mmol) H^/-/H 4 OmLCMH 
, (Boc) 2 0 (6. 7 mL, 29. 1 mmol) t h V^?*7 5 ^ (3.06 mU 21.9 m 
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moi) w^Tifit 1 6 mmmwhtc 0 Ei&mmzmmmmv, mm 

tmnfc^&^l- 1 V $ ^^Wi (5 0mD Ztoz., 7km 

zmm ufco - <D7km\z i o %^^^mi- v v ?-kzkM£ p h = 4 m 

ytS^f 0 tt{^»B- 2 (3.25 g, Ifc* : 91.3 % ) %M&U&t 

■ 

LT#7c 0 

#£>tl/7c_h|3'flj'a'^5B — 2C'H-NMR (2 7 0MHz, CD 3 OD 
) SlSfcftofc £ 5, 5 9.24 (1H, s, NH) , 7.96 (2H, d, J = 8. 9 H 
10 z, aromatic), 7. 55 .(2H, d, J = 8. 6 Hz, aromatic), 1.56 (9H, s, 

t-butyD-Cfcofcc ±|B{b^^B - 2 WE S I -MS (negative 

) 8fl££fTofc - 5s m/z 236.20 [ (M-H) "] T* & o . ^HlUot 

© 7 )i 1 fili2 3 7. 2 5 tfc5, 

15 HfcV^ ±E^^^B - 2 (1. 30 g N 5. 46 mmol ) ^ H O B t (0. 73 

8 g> 5.46 mmol ) *5 X tfEDC • HC1 (1.05 g, 5.46 mmol) «rft*S>* 
nn^y (30mL) KfeM £ 7 /V =* ^# Hft T 0 °C V 5 0 # HQ ft 
#Lfc 0 r h y T 5 V (B- 3 ) (0. 283mL, 2.60 

mmol ) *:Jn?U TtiS.t'Hlltf t> 

20 LfcflL ^ * /-/UA^bSfeji tt, -ft-a-^B -4 (1. 23 

g, |R* : 87.4 % ) LT#fc 0 

* 

• #btbfc±|B^^^lB - 4 <£> 'H-NMR (4 0 0 MHz, CD,OD 

# 

) JM j£ & f? o t r. 5, 6 7.77-7.74 (4H, d, J = 8. 67 Hz, aromatic) 
, 7.50-7.48 (4H, d, J = 8.57 Hz, aromatic), 3.70-3.66 (4H, m, J 

< 

25 = 5. 19 Hz, NCHjCHjNHCO) , 3. 34-3! 28 (4H, m, J = 5.61 Hz, NCH 2 CH,NH 



■ 
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CO), 1.53 (18H, s, t-butyl)T'fc o tc 0 3: , illB'fb'p'^B — 4 OE 
S I -MS (positive) ffl!l££*Tofc t - 5, m/z 542.64 [(M+H) + ]t* 

fc\ * ©jb^feB - 4 0'#-T-jt*tt 5 4 1 . 6 0 tl)5 o 
5 _h IB fl5 £ B - 4 (1. 03 g, 1.85 mmol) , Z !J %/V (0 

.430 g, 2.04 mmol) *J ± 7j F D P P . ( 1. 07 mg, 2.78 mmol) fciSzkv 5 
^f;V*;l/A7U' (8 mL) tlltfcl '^^o^W? 
^ (0.36 mL, 2.78 mmol) KI^TL. T/^^l^Tlut^t 2 0 H 

10 . KiJgtfU 1 0 %^^y^> f&ftfeWtfrmi- h V • 

J® 2fe j£ L fc & , & * fifc Ife h y ^'A^fflv^t^i^^, ffc:li#J£$i£ 

LtijEii^tfofc, »isassrvy h^97-f - (50 

g , ? a p : T-fe: f ^= 1 : 2 ) -eiSUt, ik&%)B- 5 (1. 

02 g, : 75.0 % ) *&&mftk UT#fc 0 

15 #ibftfc±!Ete<£^B - 5 (D'H-NMR (4 0 0MHz, CDC1 3 

) ifflJtSrfTo fc i £. 5, 5 7.88 (1H, bs, NHCOPh), 7.73-7.66 (10H, m 
, NHCOPh, aromatic), 7.56 (1H, bs, NHCOPh), 7.38 (4H, d, J = 8. 4 
Hz, COPhNH), 7.34-7.29 (8H, m, aromatic), 5.37 (1H, bs, Gly-NH) 
, 5.00 (2H,'s, PhCH,), 3.64 (4H, m. NCH^H^NH, NCH,CH 2 NH.), 3.49,. 
20 3.47. (4H, m, NCH 2 CH,NH ), 3.43, 3.27, 3.17 (6H, bt, bt, bt, NCtU 
CH 2 NH ), 1.50, 1.49 (36H, s, s, t-butyl) tf o tc 0 . * tc , ±lB{b^ 
IB-5WES I -MS (positive) M % ft o tc t £ 5 \ m/z 755. 36 
[(M+Na) + ]T?fco 7c 0 dtllc iotjk^lB - 5 © $ 3i £ ft l» 1" § - t 
mX^tCo fc*3, - ©{k-a-^B - 5 ©#^SCi:te 7 3 2 . 3 2-C&5. 
25 ^^t, ±!B4b£*B - 5 (0. 193 g, 0. 264 mmol ) % t # / ( 
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3 mL) K&flPU 1 0 % P d /C (120 mg ) zK^#[!^CTs 

6 (0.230 g, Ife* : 94.4% ) SrS-feElftt UT#fc 0 

ft fe *l ± IB ft 4* B - 6 G) l H-NMR ( 4 0 0 MHz, d 6 -D 
MS O) aSJESrff'ofcfc C15> -6 9.54 (4H, d, J = 9. 5 Hz, COPhNH) , 
8.58, 8.53, 8.46 (4H, bs, bs, bs, NHCOPh), 8.10 (2H, bs, NH,) , 7 
.56 (1H, bs, NHCOPh), 7.76-7.73 (8H, m, aromatic), 7.53-7.48 (8H 
, ra, aromatic), 4.39, 4.24 (4H, bs, bs, CONCH,), 3.80 (2H, bs, C 
H.NH,), 3.42-3.33 (16H, m, NCH,CH,NH, NCH,CH 2 NH ) , 1.46, 1. 45 (36H 
. , s, s, t-butyl)T-&o7c 0 tfc, iEfk^B-6©ESI-MS ( 
positive) jKl^^frofci £ 5, m/z 599.33 [ (M+H) + ] & o tc 0 Ztl 

*B-6©^ffili 5 9 8. 3 9T?fc£ 0 

g^t, *5~ir>7 h%fc (B-7) (41.0 mg, 0.200 mmol ) , HOB t 
(35.0 mg, 0.200 mmol ) 33 £ tfEDC ■ HC1 (42.1 g, 0.200 mmol) & 
i?^f;V*M7^; K (3 mL) lc}gfi?U, S^I#ffi^T^3S)fe L.T 0 *C 
-CI. 5#IWl*#Lfc. &V>t\ • _L IB <b £ B - 6 (0. 1 g, 0. 167 mmo 
1 ) ^-^f/P*/^7? K (2 mL) |Ci?)|Lt> _hlB<^> 

n*;VA^Di s £ ffl L s - <0 * 1 0 % * * 

ftj»so*at*u-ci*jEaiJie«rfToyto 

;^07l>^7^ (50 g, ^OD^/Vi^ : y^y~/W=7 : 1 ) t? 
ffglt, -fb-frtfcB - 8 (0. 128 g, HX^ : 97.0 % ) £ SfeSl^i: U"C 
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b frh tc ±m<t B - 8 C'H-RMR (4 0 0MHz, CDC 1 3 
) SU^^^o it t - h > 5 7.76-7.69 (11H, m, NHCOPh, aromatic), 7. 
55 (1H, bs, NHCOPh) ; 7. 45-7. 35 (9H, m, aromatic, COPhNH), 7.13, 
7.00, 6.97 (3H, bs, bs, bs, COPhNH), 5.83 (1H, bs, Gly-NH), 4.04 
5 (2H, bs, Gly- CH,) , 3.73-3.66 (4H, m, CONCH^ ), 3.54-3.46 (11H, 

m, NCHjjCHjNH, NCHj,CH 2 NH, SSCHCH 2 ), 3.41, 3.29, 3. 22 (6H, bs, bs, 
bs, NCHjCHjNH) , 3.16-3.03 (2H, m, CH^SSCH), 2.39 (1H, m, CH^CH^S 
), 2.02 (2H, t, J = 6.9 Hz, CHj-CHjCHjCONH) , 1.84 (1H, m, CHCH 2 SS) 
, 1.58-1.52 (4H, m, CH^iLCHjCONH, CH^CH^CONH ), 1.51, 1.49 (18 
10 H, s, s, t-butyl), 1.35 (2H, m, CHjjCH^C^CONH) X fc o 0 &fc> 
ifE'fb'p-^ B-8©ES I -MS (positive) Mfefrfto 1t m/ 
z 809.33 [(M+Na) + ]T'fco7t 0 ^ tl K £ o X ffe^fc B - 8 <D £ mm 

■ 

■rZZt&XZfro ft*5 N :W|b^feB-8ro^ffift7 8 7. 3 0 
15 ±!B'fb'g-^B - 8 (0. 128 g, 0. 16 mmol) £ I? 9 n u V (1 mL) 

■ 

fc&AlU TFA (2 mL) *M 7L X s M% T 0 °C X 1 . 5B#f^«#bfc 
^ffiM^V^ #fe^7taS^^ 9 J -/WH&#Lt\ Dowex Ma 
rathon A (OH" form) 7 It t fP MJEEMU fc£#>B 

(89.3 mg, fe* : 95.2 % ) t"C#7c: 0 

20 # ft 7t ± IB •£* 4£> B ©'H-NMR (4 0 0MHz, d 6 - D M S 

O) MfeZff^tc t 6 8.20, 8.07 (2H, m, NHCOPh), 7.83 (1H, 

t, J= 5. 5 Hz, Gly-NH), 6.51-6.48 (8H, m, aromatic) , 5. 57 (8H, d 
, J = 14. 3 Hz, PhNH,), 4.34, 4.12 (4H, bs, bs, CONCHj) , 3.82 (2H 
, bs, Gly- CHj), 3.64-3.55 (1H, m, SSCHCH 2 ) , 3.50-3.32 (16H, ban 

25 d, NCHjCHjNH, NCH,CH 8 NH) , 3.18-3.04 (2H, m, CH^SSCH), 2.38 (1H, m 
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10 



15 



20 



, C&CHjSS), 2.02 (2H, t, J = 7. 1 Hz, CH,CH 2 CH,C0NH) , 1.85 (1H, m 



. CH.C&SS). 1.57-1.47 (4H, m, CH a PH a CH 2 C0NH. Cg 1 CH I CH,CH l CONH) , 1. 
35 (2H, m, CHjjC^CHjjCONH) tfeot, ilBUtlBCE S I -M 

S (positive) mfeZft^fct i5s m/z 587.24 [ (M+H) + ] T? fc o 7c . 

^t, nhtitcV fb-S-WB ^l^t, ±IB-«!S; (12) In 

R'#** (H) -efc!9s R*C±«iS (18) T?* £ 
ft /I, AS ft, m 4 , m 6 ^2T-fc5#3ttr^i-5y^^ 

Kfc-frtt (ifc-fr"* 3")' fcTIBSfi (2 7) O^jl^T^^UfCo 




v;H— 95 o /o N aBH 3 CN (1 Oeq) 
(4.5eq) ^ 



H,0 : DMAc : AcOH 



AcOH 37°C 



B 



= 1 : 1 : 0.1 

37^ 

' 42% ' 



i-OH 



OH 





MALDI-TOF/MS 



Exact Mass: 1238.48 
Mol, Wt; 1239.36 



(27) 



25 



. j$ (27) ± IB <0 # ft "C & b ftfc V -yU-^ms t 

, ±IBA (1 8) lcx«*tu<5^-y =fi»T*fe5 TiTlS^-r/v b-^7X?P^) 

(4 . 531) i H 2 0/-^ fA7t bT 5 K (:&*> DMA c 
) /ftfift (AcOH) =1/1/0. 1 (Dm&fe&fc&MV, pH4~ 
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4. 5, 3 7^Ct, fy7j|lt»)4**fc«^ fc A c O H SrlD 
1 0 Si©9 5°/oNa BHjCN^ADit, pH3~4. 5, 37 

ex G-50 ^/Viltifi* 

a-r h^7 7-f-|:J; oi^L, & <b K: Jift M 31 & =fr o t, 

#7C 0 ilB-fb'frttacBl^tt, MALDI-TOF/MSJ3WNMR 

MALDI-TOF/MSOl*li, m/ z 1239. 36 [ (M+H) 4 ] t? fe o 
f Co £ ifl- NMR* ^^b/V (6 0 0MHz, D 2 0) SH^&fTofcfcr. 

5, 6 7.39 (2H, d, J = 8. 2 Hz, aromatic) , 7.38 (2H, d, J = 8. 2 H 
z, aromatic), 6.56 (2H, d, J = 8. 2 Hz, aromatic), 6.55 (2H, d, J 

= 8.2 Hz, aromatic), 4.91 (2H, d, J = 3. 4 Hz, H-l' X2), 3.84 ( 
2H, s, -NHCOCHjNH-) , 3.83-3.78 (2H, m, H-2X2), 3.75 (2H, dd, J 
= 4.1, 6. 9 Hz, H-5X2), 3.72 (2H, dd, J = 2. 7, 4. 8 Hz, H-3X2), 
3.69 (2H, dd, J = 4. 1, 4.8 Hz, H-4 X 2) , 3.69-3.66 (2H, m, H-5 
X2), 3.64 (2H, dd, J = 2. 1, 12.4 Hz, H-6b* X 2) , 3.58 (2H, dd, 
J = 4.8, 12.4 Hz, H-6b' X 2) , 3.55-3.51 (2H, m, H-6aX2), 3.53 
(2H, dd, J = 8.9. 9.6 Hz, H-3' X2), 3.47-3.40 (8H, m, -C0NHCH, 
CHjN- X 2) , 3.44-3.41 (2H, m, H-6bX2), 3.37 (2H, dd, J = 3. 4, 9 
' .6 Hz, H-2' X2), 3.37- 3.30 (1H, m, CH 2 CH (CH 2 -) (S-) ) , 3.23 (2H, 
dd, J = 8.9, 10.3 Hz, H-4' X 2) , 3.20 (3H, dd, J = 4.8, 13.7 Hz 
, H-laX2), 3.12 (2H, dd, J = 8. 2, 13.7 Hz, H-lbX2), 3.00-2.89 
(2H, m, -SCJL-). 2.22-2.15 (lH, m, -SCH.CH, (1H) -) , 1.98 (2H, t, 
J = 6.9 Hz, -NHCOCHjCHj,-) , 1.72-1.64 (1H, m, -SCH 2 CJL, (1H) -) , 1. 
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45- 1.37 (1H, m, -C0CH,CH ! CH l CH a (lH) -) , 1.35-1.23 (3H, m, -C0CH 2 
CHjCHjCH,-, -COCHjCHjCHjCILdH)-), 1.09- 1.02 (2H, m, -COCH^H^C 

• */L. &*5, :W|^ft3C^«ilil 2 3 8. 4 8 tfc5. 
5 (4) 4#@©!)j(fyK*^ft (fc-frflM) 

±IB4# g CD y v5fy Kl^^O-ot&S % ±|B — (1 2) m X 

♦ * 

SfcJg&flt*., R' (H) T'fc •? , R^±E^ (19) -e**fr 

5 ^ ^ }>~*^2*A£tK m 4 , m 5 ^ 2 T'fe5#at^^*-t-?) y K 

±iay k«£# (fc#«4) o ^ $ o m is ^ it, *1\ ^# 

-te##3BcD^j&£_hf5<D £ 5 £*Tofc 0 '^T, #fc*ifcy y#--ffc 

•£4£>B £ffiVN-C, ± IB -IKS) (1 2) {Cf^^tl^^aa^^oV^T, n 1 

15 ifil-VbVs XiS-jR* (3) T « § ft 3 * 3£ 411 *. * R'#** ( 

H) tfc9> RKl_hfE5£ (19) X*SJtl57^ h— *^#A&ft> m 
\ m 5 ^ 2 "e-fcSfliafrJfrl" 3 V # V Kfc#fr ({fc-^4) £T1B5£ 
(28) ^M^X&f&LtCo 
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o 

h 2 nhQV^ 

, H y* 0' H 





7^1 X7KfP% 

(4.5eq) 



S H 2 0 : DMAc : AcOH 



95% NaBH 3 CN (10sq) 



AcOH VTO 



B 



= 1 ; 1 : 0.1 
37°c 

31% 




o 



4 



MALDl-TOF/MS 



Exact Mass: 1238.46 
m/2=1261.15[M+Na] 



« • * 



(28) 



5£ (2 8) CitJ:?lC, ±|BO^jfe-C#btlfcy V$~{t&®B t 

(4. 5^*) it; H,0/^Wth7 5K (A^ DMA.c 
) /mm (AcOH) =1/1/0. l(OMW«t, pH4~ 

X_ > 1 5%NaBH 3 CNi;»X.t> pH3~4. 5, 3 7 

"CKTs 3S75T-5 /ftRJSSrff-?fc. # b'fttcfc&%) SrSephad 

ex G-50 &/H^T % ^/UtiB* 



Srftfc. JbfB-fk^^ 4 <DP£te, MALD.I-TOF/MSJJiCNM 

R «fc o Ttro fc 0 

MALDI-TOF/MS©^lt m/ z 1261. 15 [ (M+Na) + ] t? fe 

ofc„ Sfc'H-NMR*^ h/V (6 0 0MHz. D 2 0) 8Sj£&?To7t£ 
5 7.40 (2H, d, J = 8. 9 Hz, aromatic), 7.39 (2H, d, J = 8. 9 
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Hz, aromatic), 6. 59 (2H, d, J = 8. 9 Hz, aromatic), 6.58 (2H, d, 
J = 8.9 Hz, aromatic), 4.30 (d, 1H, J = 7. 6 Hz, H-l' ), 4.29 (1 

H, d, J = 7.6 Hz, H-l" ), 3.93-3.89 (2H, m, H-2X2), 3.84 (2H, 
s, -CONHCH2NH-) , 3.74-3.71 (2H, m, H-5' X 2) , 3.71-3.69 (4H, m 

H-4X2, H-4' X2), 3.69-3.66 (2H, m, H-3 X 2) , 3.65 (2H, dd, J 
= 3. 0, 11.7 Hz, H-6a' X 2) , 3.53 (2H, dd, J = 5.5, 11. 7. Hz, H-6 

b' X2), 3.48-3.42 (12H, m, H-5X2, H-3' X 2, -CONHgLC&N- x 2) , 
3.41-3.39 (4H, m, H-6X2), 3.37-3.32 (1H, m, PH 2 CH (CH 2 -) (S-) ) 

, 3.35 (2H, dd, J = 7.6, 8.9 Hz, H-2' X 2) , 3.23 (2H, dd, J = 4. 

I, 13.7 Hz, H-laX2), 3.04 (2H, dd, J = 7. 6, 13.7 Hz, H-lbX2), 
3.01-2.90 (2H, m, -SCH,-), 2.23-2.16 (1H, m, -SCHjCH, (1H) -) , 1. 
99 (2H, t, J = 6. 9 Hz, -NHCOCH^CH,-) , 1.73- 1.66 (1H, m, -SCH,CHj 
(1H)~), 1.46- 1.39 (1H, m, -C0CH 2 CH 2 CH 2 CiLilMl-) . 1.35- 1.30 (1H, 

m, -C0CH 2 CH,CH ? CH ? (1H)-), 1.32-1.26 (2H, m, -COCH^C^CH,-) , 1 
.11-1.04 (2H, m, -COCHjCHjCILCH,-) T? fc o ,• *»6> ft 

1 2 3 8. ,4 8 t'fc5, 

• Billed, **!SfSfc38»t5 * i"** Jf<0#*f<0#JW&Xg 1 ~31'fi 

1 ~ 4 ) & (au) ■ea-f^^^fcS^i^H 
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fC*##f (MS) |:J;ot^y/^f ?r^St5Iit&5o 

5 # HJfe 09 *3 t\ SPR|^0*^fl^ttSOSPR-8B 

^Jti V-f-*^if/?H=fTB#WMK*^tfff (MALD I -TO F/M 
S) -efe 5 Voyager RP-DE^^V^T^ofco 

10 /^IHTCon c anava 1 i n A (ConA£iB§!E~?~5) ^ 

PSA, LCA, £><J;tf, #7 * h / ^ 
HTRCA, PNA©5tItfcofc 0 ■tit, ^^fr^/^^ 

ha-^i:lt!>v'ii7^^5y (BSA) £rHV^c 0 

£1\ 0 1 tc^i-X© 1 -IS 7 !:S^i/^, ±15^^ 1 ~ 4 £^ 

H^H L-C^ -//^ ff*M£ML;fco ^rO^ IH 1 (^tlg 8 £fr 
tf^ 'm^Xs s P R^^^ff v> s y XV h*&WWb ? vs<? 

20 £ <D 5t £ ?f o fc 0 

^^LfCo IH 2 }C }3 'fL 3 (Di-valent type) C^^Fl^fr^ 
£<fb Lfc-fe yff y -f<D^^^ L % 0 3 mttflS-fr* 1 (Tri-valent t 



25 . ype) O U i/^ Fl^f ^rl£ft tfctyff y / O^f^^Lfc, g 
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■ 

• 2*5 ilfH 3 t t>> (a) ttConAOtt^*i»*N (b)-ttPSA 





Di-valent M 


Tri-valent M 




"'a 


k d 




K 


k d 


Con A 


11.33 


0.45 


0.51 


4.34 


1.95 


0.85 


PSA 


8.58 






9.86 


2.34 


1.01 


LCA 




6.04 




1.45 


RCA 






PNA 

• 







K D : ffltttft(iM) 
k.:M#UEftft (liVxlo 4 ) 
k d :$iltilj£^(s- 1 xl0 1 ) 



B 2 *J £l*BI 3 fr&W J: 5 C o nAJJilFP S A(COl>T 

15 

' V K « £ ft t? fe 5 fli £ to 1 tttt-e-fS £ 2|fi^t 

20 

yVn-^M^l/^^^^/^Ii^ fa & ft # # 80 $ tb>- /fe^ 

■^^C0^t±5t> BltlT'fcofCo Di-valent y # ^ K & £ ft lr IB V> » «fc 
Tri-valent j; ^fV K^^fr^^VNfc^^O^^fgl^^ (K D ) 

■ 

a* 1^1 ^ * it tt/Jx £ < £ tH £ ftT *3 !? % looD^fy Ffc-frft £ "fc 9 ©It 
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* 

* 

> 

2fc^Lfc 0 0 4 jCttft-fr* 4 (Di-valent type) © V % S S KKC* # & 
Hfe-fbUfc-fe^f-f-y^©****^^, H5fcttflS'fr*2 (Tri-valent 
type) <D V KH-frfrfeHfeflSUfe-fe^^^y^^SrltSr^Ufco 
04*5*J:rfH5 (a) ttRCA©*S#¥»*£r^ (b) ft P N A 



* 


Di-valent M. 


Tri-valent M 








K D 




k d 


Con A. 




*i_ 


PSA 






LCA 








RCA 


1 2.23 


0.74 


0.61 


7.79 


0.52 


0.41 


PNA 


4.95 


1.71 


0.85 


5.83 


1.98 


1.15 

« 



KdiJSHJMU/iM) 
: ka:^Jl^ife(M- 1 s" 1 X10 4 ) 

k d :^«^lfe(s- 1 X10 1 ) 

*i :m&nmmzfa&u^ 

m 4 *3 ± 5 h m h frfc ± 5 ^ > RCAfei^PNAIiy^K 
£2tett> * ih, * *L © Jft 3jl ft S: £ * 0 # 
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6 0 



y 9 b-^^-a-ttco ^9 'f-v9 It, *m ft & £■ # « ill £ *K & 
v>Tf£fife Lit?-? ^fcSaw-c, * v/-?^ Lft v>##Mft 

ft»£*tt#fc»l£*l/fcd Di-valenty # >- K*S£ft £E v^fc»£ J: 0 

5 Tri-valenty ^f^ K»^-*«rfflV^fc#'&'O^AS«|«*ft (K D ) ^ 

o 7c o 

10 . fc&fe&&m*&m&&b&z.b&mt>i>*bftV * v 9 9 9 * 



ft* 3 *Tj&»fc U ^^®*^^^^fTo7c 0 

20. fgLfcts XSl l tefcv^TJJ Hv V&##k9i"*9 9koft&&& 

MZ^ftte* X® 1 2 (C*5V^T P B S y 7 7 — "trgfe^Sr^T-o 7c 0 %<D 
25 Stft##T Oj^^rSrEI 6 *5 itfH 3 Ul* UfCo HI 6 (a) CliConA 
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l>% HI 6 (b) P N AO##f^3l&^ Ufe. 







Found 

(m/z) 

« 3 


Con A 


1 04000 ( a 4 ) 
25572 (a) 


25523 (a chain) 

• 


PSA 

* 


50000(ot 2 j8 2 ) 
6000 (Of) 
18000 (£) 


5801 (a chain) 
19210 (jS chain) 


LCA 


5710 (of) 
17572 (£) 


5742 ( of cnain) 
8594 ( jS chain, 2+) 


PNA 


98000 ( Of 4 ) 
24500 ( a? ) 


24736 (a chain) 


RCA 

» ■ 


120000 (or 2 j3 2 ) 
31000(a) 
32000 (jS) 


• » 

• 



B6 (a) *S£tfB6 (b) fc W 6> fc £ 5 Kl * * ^ ^ ft <° * v * 

* fc > * 3 (C (iftfe © V ? ^ ^ * W>" 9 ft © ife* ^**^ * * 

£ * © ^ ^ y * * ft © if ^ = ? b © 1 fa * » 2 # o sc s 

■ 

^ © K: ft US 1" 5 # * £ # 4B 81 ^> M © ^ 
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^i^-CS P RilJtfc i XFWAfitit&fi v X * W<2##f Srff *.« 

10 . t <Dm&<DM$ri*s r # o * «fe "c tt w su ^ w t? *> sfcfe, *%m<D-% 

■[HJfefll 3 : U # X K'tt£# (-ffe-fr* 2 1 > 2 2) ©<£$) 

15 n<DV tfy K 1g # -C 5 -h IB - IS! 5£ (1 3) T £ £ ft* fllat fcfc V N 
tn 2 ^4tfc!3; IfBX^-jgS (4) $ H 5 s R 

(h) -e&«K R^i/zvn-^^^A^ tLfc«it^^-f-5 y # 

f3-$M (13) fc-C** ft 3 * 3i fc *5 ^ T n 2 4 Tfc 0 * ±f3X# 
20 -jR5£ (4) fcT**ft5*3t«:fll*^ R'#** (H) X*h<0, Rt 
-v/v h «s l» A Stu 5 y K«£# (fb£"*> 2 2) '& 

* 

'H-NMR^^^ h /V G> 80 £ fit , JE0L-Delta60O Spectrometer £ 
25 J^fc fc&*S7Y\*s CDC1 3 ©I^Sf h7^f ^^7^ (0. 00 ppra 
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J 

* 

) Sr*»*KK: UT 6 It-C* bfc. D 2 0©»£ttDHO (4.65 ppm) ^rS^P 
$5tfc IT 5 UX*% UfCo SArfrWtePerSeptive Biosystem Mariner™ 
Biospectrometry Workstation-^ J&V* T M Jt Lfc„ *S V % 9 ' fr% < 7 * 
V"? Y ? 7 7 J Silicagel 60 (Merck> 0.040-0.063 mm) Srffll"* 

Xffo tc 0 MB? W ^77^ — tePrecoated Silicagel 60 F254 (M 
erck, 0.5 mm) fcttBLfc. ±X<0^. tt**l*ttB*flS***6tt 
S! (7) t> O & ft A L T L fc o 



( 1 ) 1 6 <D&f& 

SXT\ ft (2 9 ) KLtcftoXnW-fZ 



rnwt -T 1 H .NHBoc Pd,S,H2 . 



16 

thlocfic acid 



17 



63% 



18 



19 



TFA/CH 2 C1 2 /H 2 D . ' Q^^Jj^^ 



• • ■ 



(29) 



(1(1/0.1) 



20 



tf ^. [2-(2-t Fn ^ v"^ b dp-5/)3i^-/V]^ — X/V (14.57 ml, 80 mmo 



1) i BF 3 • Bt 2 0(252 ml, 2 mmol) Sr&zk-i?* * n * ? V 50 ml 
t % 0 1CT*^7 (1.8 ml, 17.35 mmol) fciRT-Lfc&x 

?ax*7o #w*#bfc. R*»«fciaftittft;r^*-i>^*»* 20 mi 
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10 



-^^r-^ ^ : = 1 : 3 ) T* 

g, Jfc* : 47%) Srifeaftil/tHfc 



Ltx^ftfUk^* (2. 26 



± IB <£> M$ ^ "S" ^ (2. 15 g, 7.66 mmol) i DMAP (41.7 mg, 337 
5 mmol) Sr^TKfy^^ 8ml fci§#Lfc. ^MtCCt p-h/Vcuy 
X^*y|^!IF (1.75 g, 9. 19mmol) £ M7k 9 S 9 p p * * ^ 8 ml 



£ IS ft £ St* 



fbj) tK, «S ft £ £ * T? 1 SfoMt, 

(100 g , ^PO*yVA:7"fe^y =4 : 1) L 
T h^^^-fb^fe(2.59 g, : 78%)£ft&*j£# £ U"C#fc 0 

±B© b isfrfcik&VO (1.01 g, 2.31 mmol) ^7i?<btH) ?A (1. 
53 g, 2.31 mmol) £f&7.KS^ fM/^ T 5: K 50 ml 

15 lT12 0ttil#l^T10 #IBI»#Lfc. RJSilfiftSr^ p p ^/^ 

(io g> ^pp*;VA : 7t = 2 : 1) "CJffifK L 
T7 5? KfMfc'fr* (638 mg, : 90%) £ LT#fc 0 

20 _h!Btf>7 KfMfc*fr*J (614 mg, 2. 01 mmol) — /l"24 ml IE 8 

m 

gt, jH }te T 0 °C T? IN NaOH 4.3 ml St^Px.*:^ gj&t2 lHJt# 
N.HC1 £ pH = 2 |:/i5StJ0t> * p n # /V A "T? HJ Ufc 0 J| * 
25 «*LT«JBE»I8 U 1 6 (549 mg. HX^ : 90%) ?;IWH 
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C (Dit^^S 1 6 (COV^T 1 H-NMR ( 4 0 0 MH z , CDC1 3 ) 
SI£«rfTofcfc££u- 66.19 (1H, bs, C0 2 H), 4.16 (2H, s, OCH^CO^) 



mmo 



, 3.75-3. 64 (12H, m, OCH^O) , 3.68 (2H, m, N.CHjCgj) , 3.41 (2H, 

* 

t, J = 5.1 Hz, N,CH,)-efcofc. * fc , _k1E{b£«J 6 0> E S I -MS 
(negative) ft £ & fr o fc t £ 5 , m/z 328.14 [ (M+Na) + ] X fe o fc . - 

1 6 O^f tttt 2 7 7. 1 3tfc5, 
( 2 )' {b£"<B> 1 7 

{b£4& 1 6 (228 mg, 0.823 moD^ri*^^ P p ^ ^ ^ (4 ml) fcig 
?U ^t&s HOBt (135 rag, 0. 987mmol) , EDC • HC1 (192 mg, 0.987 
1) s'fcittol 1 (205 mg, 0.987 nunoD&O ° CXM^MZ-, MT2 

p^/vi=s-xrttaiL, «i&io% ^^n, mu^myKm-r v v 

UVfrt •t=^ ^77^- (80 g, 
A : ^ ^ y — = 10 : 1) t»«Ut, ft-fr* 1 7 (367 mg, Jfc* : 95 
%) ftjit'&*^A'tt*Kfc :©U*17©ESI-MS (p 

ositive) flfcfcfrofci; ^h, m/z 490.24 [ (M+Na) + ] X *> o fc. £ ft 

( 3 ) 1 8 (D&ffc 

flj^l7 (29 mg, 0. 062 mmol) (3 ml) t^it, 1 

o% pd/c (5.o mg) tr*p^, yKmnmnTs ^ux^mmmwi-fro ± 
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6 6. 

9 Y >fy 7 4- (1. 5 g, ^d*;^:^ / -/V = 7 : 1) t? 
^ULt, ffc^W 1 8 (22 mg, HX* : 82%) £jt&^ /V$^ft £ L T 
#fc 0 8©E S I -MS (positive) 90 £ £ ft o 7t t - 5 

, m/z 442.27 [ (M+H) + ] "C ft> o fc . t *l Kl J: o T 1 8©l£« 

41. 25t&5. 

( 4 ) fc-fr* 1 9 (D-u-jfc 
f-*? (12.6 mg, 0.061 Dfflol) ? =f- }Vfc ;V J*T ^ F (2 

ml) (£^fi¥L, 7;l/^y#l^T> HOBt (8.3 mg, 0. 061 mmol) , EDC 
• HC1 (11.8 mg, 0.061 mmol) fcHSKflP*., MUtT^^m LT20#W 
*#Lfc„ flS-fr* 1 8 (22.4 mg, 0.051 mmol) *rfc* ^A'*/^ 

75 f (2 mi) u'riPA, Sia-ciSftTi BiB#ufc„ RJfctffc 

>T > * 7 & t 'w Y?77 4~ (3g> * nnfcA'A : ^ 9 J ~ = 10 
. D -eHfjRU {b^tl 1 9 &£6<0ifc!|fc*&fc UT#fc:„ JR*«27 mg ( 
84%) T'&ofco :Oft^ftl9©ESI-MS (positive) ?IiJS£tr 

m/z 652.28 [ (M+Na) + ] T? *> o fc . d ftfcl * o T fc£«> 1 9 

2 9. 2 8 tfc5. 

( 5 ) -fb'&tt 2 o <z>-a-j& 

fl5'-fr»19 (31 mg, 0.050 mmol) fcv^PP^*^ (2 ml) Kl*# 
U 0°CT-TFA (147 » 1) fc^P X. , ' P fiT? 3R# ffl t fc . 
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(lOg, * : * * = 5 : 1) flS-fr* 20t 

fiO»ft«il,t#l£, iRfi 1426.1 rag (59%) l?&ofc 0 dOft^ 
ft 2 0 t O V» T ^-NMR* * h A* (600 MHz, CDC1 3 ) $J S £ ?T o fc t - 

5 7.17 (s, 1H, aromatic), 7.1 (dd, 1H, J = 8.6, 8.3 Hz aroma 
tic), 6.91 (d, 1H, J = 8. 2 Hz aromatic) 6. 45 (d, 1H, J = 8. 2 Hz 
aromatic) 4.1 (s, 2H, -0CJLC0NH-) , 3.78- 3.49 (m, 15H, ethylene 
glycol chain, CH 2 CH (CH 2 -) (S-) ) , 3.41 -(q, 2H, J = 5. 5 Hz, -CONHCJL 
CH.0-). 3.16 (m, 1H, -SS3.UH)-). 3-08 (m, 1H. -SSBi(lH)-). 2.46 
-2.44 (m, 1H, -SCH 2 C]L(1H)-), 2.13-2.10 (t, 2H, J = 7. 6 Hz, -N 
HCOCHjCH,-), 1.92-1.88 (m, 1H, -SCH 2 CH 2 (1H) -) , 1.43- 1.40 (m 4H, 
-COCH.CH.CH.CH,-) , 1.26- 1.24 (m, 2H, -COCH 2 CH 2 CiLCH 2 -) t? k o ft . 

foG® 2 O CO E S I -MS (positive) JUgSrffo/t n/ 
z 552.31 [(M+NaHf&ofCc Sl-L d» h it&®> 2 0 CO Sr flUBI" 5 - 
^*SX'trt 0 ft*; r©{b^«J2 0O^ J f*i» 5 2 9. 2 3"Cfe5o 

( 6 ) . y # v k*£# (fl:^* 2 1 ) © -a- fife 

A (3 0) Clfc^otKHtS. 
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20 

1) Glucose (3.0 eq) _ DH 

2) NaBH 



MeOH/HjO/AeOH (1/1/0.21 H °~lT XX « » . W 

37 "C DH 



21 • • • (30) 



ft^2 0 (15. 5 mg, 29.3 ju mol) fc^/V^"-* (5.8 mg, 32.2 n 
mol) ^DMAc/7K (1:1, 1*1) b v M "(200 til) «riP*.* 37<C 

■C2 0iJc«Ufc. KJSIt^7y*ift*!?itMJ!?^ (5.5 mg, 87. 
9 jumol) £J0;t, 37'CTfS fefc6BWtt*Ufc. * 
"fetbfcaS-tl, ODS #7 J* # V? Y 7 7 4 "~ (Chromatorex ODS, 30g, 

« 

+ 9 y-/V/ 7 K = 50/50) KlJ:oT»»bfc. /(b**2 ltteft<0Bltt 
thXnbtltCo lR*tt4.54 mg (22%) "T?fcofc. 

Cl(D{b^^2 1 fcoV^'H-NMR*'** WW (600 MHz, D 2 0) MfeZft 
vtz.kZ.hs 8 7. 17 (s, 1H, aromatic), 7.1 (dd, 1H, J = 8.6, 8.3 
Hz aromatic) , 6.91 (d, 1H, J = 8. 2 Hz aromatic) 6.45 (d, 1H, J = 

8.2 Hz aromatic) 4.1 (s, 2H, -OC&CONH-), 3.80-3. 76 Cm, 1H, H- 

4 

2), 3.68-3.35 (m, 19H, ethylene glycol chain, H-3, H-6a, H-5, H-4, 
H-6b), 3.20,-3.10 (m, 2H,-H-l-a, CH 2 CH (CH 2 -) (S-) ) , 3. 05-2. 94 (m, 1H 
,H-lb, -SCg,), 2.28-2.23 (m, 1H, -SCH 1 CH I (1H)-), 2.13-2.10 (t, 2 
H, J = 7.6 ,6.9Hz, -NHC0CJLCH 2 -) , 1.78- 1.69 (m, 1H, -SCH 2 CH,(1H 
)-), 1.53- 1.36 (m 4H, -COCH.CH.CH.CH,-) , 1. 20- 1. 10 (m, 2H, -COCH 
,CH,CH.CH.-) t? fe o It , MALDI-TOF-MSSU^Sr^Tofcfc £ 5, m/z 694.66 



[.(M+H) + ]-efcofe 0 :nMacxu^2 1 commzmmi-z - t # 



10 



15 



20 
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(7) !) # K =£ # ( -fb £ <fe 2 2 ) 
&T> 5£ (31) fcUfc#oT»flt 5. 

* 

D 



20 



1) uialtos9 (3.0 eq) 

2) NaBH 3 CN (10 eq) 



mdoh/H2D/acoh(i;i/i) Ht 

37 °C 




22 



(31> 



{k&l%)2 0 (9.0 mg, 17.0 » mol) (5.8 mg, 17.0 m 

ol) &^*/-/WtK (1 = 1. 1 ml) Bm (50 M D «r^^> 

37 c C-C24B#F^^«Ufc e £J«K:@m (450 /z 1) S'T / zk*fc* ? 
i-YV$J» (3.2 mg, 51.0 jumol) SrJP^., 37«CT? £ 120B# IHISi 

(Chromatorex 0DS, 30g, 9 J = 50/50) lUot 

gbfco it&W2 2\$&&<Dmfct LT#kftfc„ lR*f*2. 36 mg (16 



25 



%) T?foofc„ 

• r tfMfc^fe 2 2 fcLOV^T'H-NMR*/^ (600 MHz, D 2 0) ^J^Sr^T 

o tct 5 7.07-7.04 (t, 1H, J = 8. 2, Hz, aromatic), 6.76 (s, 

1H, aromatic), 6.63 (d, 1H, J = 8. 2 Hz, aromatic), 6.48 (dd, 1H 
, J = 2. 1, 6.2 Hz, aromatic), 4.91 (d,- 1H, J = 4. 1 Hz, H-l), 4.1 

(s, 2H, -OCJLCONH-), 3.82-3.78 (m, Iff, H-2) , 3. 75-3. 34 (m, 24H, e 
■thylene glycol chain H-2' , H-5' , H-5, H-6' a, H-6' b, H-6a, H- 
6b, H-3, H-3' , H-4* ) 3.25 (m, 1H, .CH 2 CH (CH,-) (S-) ) , 3. 18-3. 1 1 (m 
, 3H, HI' b, -CONHCHjCHjO-) , 3. 07-2. 93(ra, 3H, HI' a, -SCJL,) , 2. 29- 
2.20 (m, 1H, -SGH 2 CH,(1H)-), 2. 05- 1.96 (t, 2H, J =. 7. 6, 6. 9 Hz, 



WO 2005/077965 PCT/JP2005/003220 

7 0 

-NHC0CILCH 2 -) , 1.76-1.69 (m, 1H, -SCH 2 CH, (1H) -) , 1.52-1.31 (m 
4H." -COCH.CH.CH.CH,-) ; 1.18-1.10 (m, 2H, -COCH,CH 1 CH a CH l -) T *> o 
tc a MALDI-TOF-MSW^^^Tofc t ZL 3, m/z 878.39 [ (M+Na) + ] T fe o fc 

(T>\^% 2 2 O^^^fifi 8 5 5 . 3 5 f 

[£ife09 4 : U^fyKf^ Ub£*2 6 , 2 7 ) ©<£$) 

±IB-JK5£ (14) te-C*£*l5#3tK:*5V*-C n 1 # 3 T?fo 9 > ±IBX 

(4) in T** ft R'fl 5 *^ (H) t?fc 0 > R 

^.tt^ 8#@ © y # ^ KH-n — oTfc S ±IE — (14) ic 
TSJSftSfllatfcfc^fn 3 tffc 9 , ±|BX#-«!S: (4) Cti 

•7V 

* 

( i ) {t** 2 4 <d£& 

^T> A (32) It U7t^oTlftBJi-5 0 
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7 1 




HO 



11 

HaN^^NHBoc 



Virus*. 
32% 



23 



24 



■ ■ • 



(32) 



(1/1/0.1) 

67% ' 25 



y -^;V*7 P HSt02i* 3 ) (344 mg, 1. 44 mmol) 

£& 7 ]ci?* P ?y (25 ml) icjgtfU Sfl, 7;^^#l^TtH 

OBt (359 mg, 2.64 mmol) , EDC • HC1 (508 mg, 2..64 mmol) , N-Boc- 

7 oL^uyvr $y (ft;** 1 D ( 502 m &> 2 - 4 mmol) ^° ° CT * ,lB 



g Wvaiy : gm^/V = 5 : 1) TillT, ft*'* 2 4 (220 mg, 
IR* : 30%) *«feO*ft«Ht#fc. r©^^^24©ESI-M 
S (positive) Mfcfcfrofcfc - 5s m/z 641.25 [ (M+Na) + ] V & o fc „ 

^^fcJ;o-Tft**2*40#3ftSr*fl-t5-i:* s ^*fc- **** 
*«l 2 4 <D#^ffi:te 6 1 8 . 25Trfo5o 



( 2 ) 'ft** 2 5 ©*fifc 
ft^t)2 4 (103 mg, 11.67 mmol) fe^nu^V (2 ml) 
U 0°C-CTFA (247 ju 1) £r*D;t> HHltf 1 B>jM»#'Ufc. KJS*«£ 
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• 



(5 mg, * o p jjwVA : Tir b y = 5:1) -CflfBlU ft^fc 25?: 
•fe<D$:|» £ UT#fc 0 !Rfitt46.8 mg (67%) "CfeofCo 
2 5 MoV^H-NMR*^ hA' (600 MHz, CDC1 3 ) $Jfe£fro 

5 6.93-6.89 (m, 2H, aroraaric) , 6.71-6.68 (d, 1H, J = 8.4 Hz, ar 
omaric), 6.37- 6.35 (d, 1H, J= 8. 4 Hz, aromaric), 2.66 (t, 2H, 
J = 6.6 Hz, 0«CrCfi,), 2.36 (t, 2H, J = 7. 2 Hz, C&-S) , 1.98-1.9 



4 (m, 2H, J = 6.6 Hz, 14.4 Hz, CHjCHjCH.) X' h o 1t . Sfc. 2 

» 

5CESI —MS (positive) $!)££*Tofct w 5 , m/z 419.06 [ (M+H 

) + ]-efcofc e Kij&i&fl^tt 2.5 ©«36%tt»-tS£ * 

£5 N £ <Dfc&$) 2 5 # ^ JC ft & 4 1 8 . 1 5T?fc5, 

(3) D^y.Kl^ft (U«2 6) 
. p;T< S (33) K: L # o "C ffi 8 5 . 



1) Glucose (3.Deq) 



AcOH (0.1) 



In MeOH/H 2 0 (1/1) 
37°C 



25 




a. 



J .2 



26 



(33) 



|b^ 2 5 (5. 04 mg, 12 p mol) t^a-^ (4.79 mg, 26 p mol 
} ^^^y-/v/ 7 J< (1:1, 1 ml) fclf&«?L, (50 |tl) fcJP*.^37 

°CT4B#^^ebfc„ RjfclSfcftK (950 mD »■ 7< ^ y — /V/tK (1:1; 

l ml) , i?7 *V * * < 5 - 14 m S> 72 " mol) ** 0;t 

37 C C1?$ 6>l!172l*MJ*11Lfc. RJ«£Mtfco 
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L H— 20fefflV>fc*7^^P"7f^57-f - (50 g, * $ J - A> / & 
= 50 / 50) fcioTHlbfc. fls£»2 6 ttS'-fe^.Bfri LT#fe*l 
fc 0 IR4H:2. 58 mg (29%) Tf&ofc. 

£ © -ffc *n 4fe 2 6 (COV^'H-NMR*^ h /V (600 MHz, D 2 0) Sflfe^ff 
o fc £ 1 5, 6 6.94 (t, 1H, J = 7. 8 Hz, aromaric), 6.66 (s, 1H, a 
romaric), 6.55 (d, 1H, J = 8. 4 Hz, aromaric), 6.37 (d, 1H, J = 9 
.6 Hz, aromaric), 3. 714-3. 707 (m, 1H, J = 4. 2 Hz) , 3.58-3.51 (m, 
3H), 3.44-3.37 (m, 2H, ) , 3.10-3.07 (m, 2H, J = 8.4 Hz, 13.8 Hz 
), 2.56-2.50 (m, 2H, 0=C-Ciy, 2.24 (t, 2H, J = 3. 6 Hz, CHj-S) , 
1.83-1.81 (m,2H, C'H.CH.CH,) T? *> o fc . MALDI-TOF-MSil S o fc £ 
m/z 747.21[(M+H) + ]-efcofc 0 itl^ictft^ 2 6 W«at 

^»»t5u^tlfc. ;©|^«2 6<r;^litt7 4 6. 

2 9 X* & 5 o 

(4) !f#l'K*£-fc (ft^*2 7) 
S (34) ^.Lfc^o Tl^PJi-So 



1) maltose (3.0 eq) n 
2 NaBH 3 CN(10eq). 
AcOH (0.1) 



In MeOH/H 2 0 (1/1) 
37 °C 




25 



27 



(34) 



U*2 5 (5.1 mg, 12 jumol) (9. 2 mg, 26 n mol) 

» « 

«r**ywW* (1:1, 1 ml) fcfcfcU SBfe (50 m D Sr^Dxis 37°C 
Tf4«FW*ilUfc. (950 a 1) . * Cl = 1. 1 

1) ,-^7/**^*!?*t b !J P A (5.22 mg, 72 m mol) £#Q?U 3 



m 
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H- 2 0 %%^1t$ 7A^PV^77^ (50 g, A ? J = 
50/50) K X o -CttftH U^Co fc-fr* 2 7 I26£tf>@ft £ l^ti&tlfc. 
JtK*fi2.74 mg (21%) -CfeoTCo 

Z.<D{k&%0 2 7 teoV^T'H-NMR*^* h /V (600 MHz, D 2 0) $0 £ £ fir 
o7ci^6, 5 7. 04 (t, 1H, J = 4. 2 Hz, aromaric), 6.77 (s, 1H, a 
romaric), 6.64 (d, 1H, J = 7. 8 Hz, aromaric), 6.54 (d, 1H, J = 8 
.4 Hz, aromaric), 4.93 (d, 1H, J =3.6 Hz), 3.82-3.78 (m, 2H) , 3. 
75-3.70 (m, 3H) , 3.63-3.56 (m, 3H) , 3.48 (dd, 1H, J = 6. 6 Hz, 11 
.4 Hz); 3.41-3.39 (m, 1H) 3.27 (t, 1H, J = 9.0 Hz), 3.18 (s, 3H) 
, 3.08-3.06 (m, 1H) , 2.65 (t, 2H, 4.8 Hz , 0=C-CH,) , 2. 34 (t, 2H, 
J = 7.2 Hz, CfL-S), 1.91 (t, 2H, J = 7. 2 Hz, CH^HjCH.) "C & o 1t 
B MALDI-T0F-liS$)5£&*T <z1tb Z. m/z 1093.27 [ (M+Na) + ] V fe o 7c 

<Dfc&V0 2 7 (D^^fitt 1 0 7 0 . 3 9 tfc5. 
(1) U^Kt^* (Wft3 0) <D&f$ 

)) KUtefc (ft-fr* 3 0) © £ jft O # MS «: , A (35) fcLLfc^o 
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) fcgfcU M (100 ill) *MtLs 37 < CT'10B#^^EUfc o 
tC5/T/7K*{b*9*^ b y 1> ^ (1.55 rag, 24.7 - mol) 37 
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HPLC (#7 A : DAISO SP-I20-5-0DS-BP) s Sephadex 

Httbilfc. iRft«2. 31 mg (32%) "Cfcofc. 

r. Ofc-fr* 3 0 0'H-»^^ W*' (600 MHz, D 2 0) ZU^Sr^Tofco 
12 7 b # # *b fc . *fcMALDI-TOF-MSMj£&fi l ofcfc - 5 

s ra/z 977.5 [ (M+Na) + ] tf fe o fc. itlbiacTft^i 3 0<D«3t£ 
ilt^H^lfco ftfc, r©ft5^*3 0©^«ll4 9 5 4. 3 

* 

(2) u # y Kit* (5£ (3 6) ) 
A (3 6 ) fcT*S*l<5 y ^fVK«t#*±IB (1) t H$Se>#)"K-e 




Sr0 8 ic^Lfco £ ft in £ o T , * (36) £T^£ft<5!)#^ Kit 

ft <d m Jt & s - * s * » 

(3) iJ^^Kltf (A (37) ) 

* t 

t$bfc 0 
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* 

^ (39) V 13V K*^#«r±'IB ( 1 ) R«©#Wtf 



CH 2 OH 




OH 



•••(39) 

t 

tHlUSlfc. tftfc iot, S ( 3 9) T * £ ft S P # f K « 
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a; (4 0)' mr*sft5 y #y KH-a-ttfc-tis ( i ) ' wtofit? 
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Sr-Hl 2fc^Lfc. ^IUoT, * (.4 0) £TH £ ft 6 y # ^ « 

* 

( 7 ) y # y Kit-a-ft (^ (41) ) 

(4 1) fcT«Sti/*y^^K*^#«r-t1B (1) iR«©^IR-C 




' • . •••(41) ■ 

■ 

■ 

(8) y # y k & -a- # (^ (42) ) ©-a-* 
a. (4 2) y k*##*±ie <i) fcw*©*0T? 
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■ J (43) fct*Stl5y^VKH#tJ:S (D 



CH 2 OH 

CH 2 OH 






NHCO 
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5 ItSSLfc. aiUoT, ft (4 3) ttt^S ^^K 

(io) y #y KH^fr (ft (44) ) 
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HOH 2 C 
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NHCOCH3 
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CH 2 OH 




NHCO 




(46) 



(1 3) I) # ^ VWi-ufa (^ (4 7) ) <D&& 
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CH 2 OH 




NHCO 
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(14) !J 5(f y Ktt^# (g£ (4 8)) tf)#J& 

* (48) teraSift* !> K1*«£fr*:J:« (1) ^IH^^^WM-e 




... (48) 

.«rH 2 0 fc^Lfc„ rtutc ±oT> 5£ (4 8) l!!T*$tl* y K* 
(15) Ptfi'Kfc^ft: (5* (4 9) ) 

* (4 9) fcT&Sft* 9 K*£#*-k1S (1) iK«o#J«-e 
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CH 2 OH 



CH 2 OH 
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CH 2 OH 
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NHCO 
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1:12 2^Lfc„ ^laot, 5£ (5 0) HIT* V K 
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* (5 1) fctSShSD^K****^ (1) t^m<o^M^ 
fife L ft o 




• —(51) 

«r'H2 3fc*Lfc. :WUoT, * (5 1) Kit* P K* 

t 

5 i £H u t ^SSi" 5 r. ^ t»t 5 h <d x h 5 „ 

#: w ± #* * * as m * -a- <b -r - 1 ##-?k:-o^t«& 
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0^ NJ ^(CH 2 ) m 2_Jb_. N _ c _. '...(2) 



R— N-R" - / « « 




m 1 , m 2 , m 3 (^^M4ttOKl6^T©»o R' 

tt** (H) .*fe»R. ) KT^£*vS1fi;i&#x.x 

4. ±IBXtt\ -«5t (3) 

■ • 

R' 0 u. 

R _ N -J^-L N - (GH z ) m 4 

\ 

N— C- —(3) 
-(CH 2 ) m / O 

r ■ 

(5fc"f» % .m 4 , m s It * ft & & IT 0 i^_h 6 i^T^S^o R' ft* 

(H) *fcttRo ) fcT*£ft5*3i«:4ll*.N 
±ER £ i &#tSfc1"*»#^ 1 *fctt 2 t|B 

5 . _hfBXtt % ( 4 ) 
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* • 
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io. »*i i *v> u 6 ©fsrft^ i 5^IB«© y #^ K*'&fl c *> 
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1 



MeOH : H 2 0 = 1 : 1 50 I T?&M£5lHl2fe5o (XgD 



I 



O.lmMflDlMS'JtfVKIS^tt (MeOH : H 2 0 =1:1) 50 ju I £A*l£o (Xf|2) 



I 



MeOH : H 2 0 = 1:1 50 ju I -e#S®£5[El&5o (Xfi3) 



I 



PBS buffer 50 n I -e5@&9o (X85) 



10mM Sodium lauryl sulfate 50// 1 TZtfcOo (XH6) 



1 



PBS buffer 50 ju I T'5[s]&9o (X*17) 



I 



PBS buffer lc5$7b>LfcU^>^5&£A*i<& 0 (Xg8) 



I 



WRflSI-fcofcfK P BS buffer 50 # 1 "C5lHlft5o (Xg9) 



I 



10mM NaOH 500 1 TfSflStfS. (Ig11) 

(»*UEHt*ifi» lOOmA/tf'J^MJSfcUl* 10mM SDS T*&5. ) 



SPRSMS 



kumnzfooo (xgio) 



I 



1 



PBS buffer 50 /i I X*5®$c? 0 (X812) 
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1 3 5 7 9 11 13 

0#P*1(x1Ofj» 
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